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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address r- • 
Period for Reply ; ; 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(SVOR THIRTY (30) DAYS; • 
. •WHICHEVER IS LONGER. FROM THE MAILING ■ 

r Extensionsof time may be available under me prov'tsions Of 37 CFR 1.136(a). In no event, however, m^^^ 
. after SIX (6) MONTHS from the niaillng date of this (X)mmuni<ation.^ . ' , 

- If NO period for reply is specified above, the maximum statutory period will apply and 
•-. .Failure to reply within the set or extended period for reply will^^ ' ' .y .• }' 

• ' Any reply..recelved. by the Office later lhan three months after ^ 
. ... ■ : ' earned patient ternri adjustment. See 37 CFR 1.7d4(b).' 

:Status\'"' . ■ : ■" ■ • //^•'/t 

1)^ Responsive to communication(s) filed on 7/10/2007 . 

2a)S This action is FINAL ■ 2b)D This.action is non-final. . ' . . ^ - . ' 

3) P Since this application is in condition for allowance except for formai matters, prosecution. as to the-fXiiBrits is/- ... *: 

closed in accordance with the practice under Ex parte Qaay/e, 1935 CD. 11. 453 Q.G. 213: . . 

Disposition of Claims . ^. V---'""' * V- ' V--'--"'^ 

4) 1^ Claim(s) 1-23 is/are pending in the application. 

; 4a) Of the above claim (s) is/are wit|idrawn from consideration. 

. : 5)n Claim(s)_ is/are allowed. • ^. " 

• 6)M Claim(s) ^23 is/are rejected. V. ^ ■ • • • .^• ••■ ■• 
.7)□ Claim(s)__ is/are objected to. \'\ 

8)n Claim(s) are subject to restriction and/or election requirement. . 

Application Papers ' " 

: 9jQ The specification is objected to by the Examiner. ■'.'■I :^ 

: 10)^ The drawing{s) filed on 08 July 2004 is/are: a)^ accepted or b)n objected to by the Examiner. .. • . , . 

Applicant inay not request that any objection to the drawing(s) be held in abeyance. See:37 CFR 1.85(a). . ; < ' . , . ■ . 

- Replacement drawing sheet(s) including the correction is required if the drawing{s) is objectecl to. See .37 CFR 1 J21(d), 
i;1)[Il the oath or declaration is objected to by the Examiner. Note the attached Office Action or form Pt6-152. : . : . 

Priority under 35 U.S.C. ^ ^'---'^^^ 

12)M Acknowledgment is made of a claim for foreign priority un 
'■•:. [ :a)|Ei.AII .b)n Some * c)n None of: • * ; . • 

I.S Certifjedcopiespf the priority documents have been receiived. ; ^ ^ . ^ ^ ^ • . , .^^ 

2.[_| Certified copies of the priority documents have been received in Application No. __. 

. 3'.n Copies of the certified copies of the priority documents have been received in this National'S^^ 

application from the International Bureau (PCT Rule 1.7.2(a)). ^ ' ■ 

* See the attached detailed Office action for a list of the certified copi 
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. 1) (3 Nptice of References Cited (PTO.-892) ' 4) □ Interview Surnmary.(PTO-4i3)v.: : . r ' . , \ 
■ 2) □'Notice of Draftspersbn's Patent Drawing Review (PTO-948) Paper No(s)/Ma|l Date. ^ . 
. 3) ^ Infonnation Disclosure Statement(s) (PTO/SB/08) 5) □ Notice of Informal Patent Application \_.. 
■ Paper NofsVMail Date 2^^1/2007. 7/10/2007 . ;6)Qother:; ■•^^ 

U.S. Patent and Trademark Office 

PtOL-326. (Rev. 08-06) Office Action Summary . Part of Paper* No;/Mail date.2pp7080.2^ ^^.^^^^ 
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DETAILED ACTION 

Response to Arguments ^^ ^^^^^^^^^^^^^ ^ ^^^^^^^^^^^^^^^^ ; 

, ;: Applicant's arguments filed 5/23/2007 have been fully considered but.they are .. 

/ not persuasive.. . . ■.''>■■•••••-■ 
Applicant argues that the Yan 2001 reference is not priqr art. Applicant argues ; 
■that in .prder to be prior art, the Yan reference must have been published or disclosed to 

.. the pMblic in theperiod of Jan. 1.-10, 2001. this argument is only true, if .the Yah j 
reference was applied as a 102 (b) reference ^ requiring that the reference be published / 
more than a year before applicant's priority date of Jan. 11, 2002. Since the referencfe^^ 

■ is prior art as defined under 102 (a) and used in rejections under 35^USC 103 (a), this 

^argument is hot persuasive. Applicant argues that the office has failed to provide any 
month or day of publication, and that the office does not dispute this fact and has failed . ' . ; : 
to even address it in the last Office Action, This argument. is not persuasive, sis the ; ' . 

. argument was disputed and addressed in detail in the Response to Arguments of the 
Final Office Action dated 8/25/2006. 

Applicant argues that the Yan 2001 reference does not detect the direct arnvaj; .;>^^^ 

. /from a down-going component of the wavefield. This argunient is not persuasive, as : : 
.^he Yan reference discloses using either the pressure or particle velocity (parameters) : V 
to determine the down-going wavefield, and using the recorded pressure or particle; , 
velpcity signals to. identify the direct arrival. Yan uses the down-going pressureJor / . .<'' , 
particle velocity components to find the direct arrival, and therefore reads.oh appiicarit's 
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claim limitations. Jhe direct arrivals identified in Yan are from the down-going data . ;■ 
■'acquired.. ■ . „ _ . ■ ; 

Applicant argues that the Yan 2000 reference does not teach detecting a direct ' 
arrival of a downgoing wavefield from a parameter of the wavefield in a computer ^ ^ , : • 
= implemented method. This. argument is not piersuasive, as the Yan 2000 referehcd^^^ • 
teaches finding the direct arrival of the downgoihg wavefield by using the pressure of 
thfe wavefi6ld (parameter) (Pages 5-9; see especially Figures and Numericar Examples). 
The acquired pressure and particle velocity data is used to find the upgoing and 
downgping wavefields, and the direct arrivals are identified at certain times by using the ' 
pressure data of the downgoing wavefield components. ^ " ' 

Infofmation Disclosure Statement ^ ^ 

The information disclosure statement filed 2/21/2007 fails to comply with 37 CFR 
1.98(a)(3) because it does not include a concise explanation of the rejevance, as it is ., 
presently understood by the individual designated in 37 CFR 1 .56(c) mbst V 
knowledgeable abbtit the content of the information, of each pateht listed that is hoi in^:..^^ - 
the English language. It has been placed in the application file, but the information 
refei'red to therein has not been considered. 

Applicants provide a translation of the short abstract of the documenti but this: : 
translation of the abstract does not explain its relevance to the current application p 
point out which portions of the. refere.nce applicant believes are relevant. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 O.S.C. .1 03(a) which forms the basi^ for all 
p|3vidusiiess rejections set forth in this Offi^^ 

(a) A patent may not be obtained though the invention is not identically disclosed or described as s^t . 
forth in section 102 of this title, if the differences between the subject matter sought to.be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains..; 
Pajtentability shall not be negatived, by the manner in whjch the invention was mad0; ; ^* . \ • . V . ' 

\ : Claims 1-6, 8-11, 15-18, and 20-23 are rejected under 35 U.S.C. 1p3(a) as beingV 
unpatentable over Van (CREWES 2001) in view of Gorrigan (569.6734). " 

With regard to claim 1 , Yan discloses a method of processing acoustic data 
acquired at a receiver (abstract). Van discloses processing the Acoustic data to bbtain : 
at least a down-going component of a parjameter of the acquired acoustic data (Pages 
322, 334-338, 341) (Figs. 14-17, 23): Yan discloses using at least down^going : ' 
cdnriponent of the parameter to identify the direct arrival at the receiver of acoustic 
energy emitted by a source (Pages 322, 334-338, 341) (Figs. 14-17, 23): Yah disclos^^^ 
that the down-going wavefield contains the. direct arrival, and shows its detection with . 
the down-going components in Fig. 23. Yan shows identifying the direct arrival . (from 
breaks), after processing the acoustic data to obtain information about a parameter of ■; 
the acoustic log (pressure related to time acquired by receivers) in Figs. 14-17. Yan;^ : - 
dbes not specifically disclose that the process shown in the figures and described in the '■, 
papgr is done by a computer. Corrigan teaches that data analysis of marine seismic. • 
data including pressyre data and particle motion data is done using a qomputpr system; 
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■ which collects data from all sensors and analyzes the data according to a method of : / \ 

. data analysiis (abstract; Columns 5-6) (Fig. 4). It would have been obvious to modify 
. Van to include using a computer system to implement the data collection and^^nalysis . ;; 
: : of the method described as taught by Corrigan in order to have a device to process all , ; : 
, ;0f the data and store the results for further analysis or retrieval. 

: With regard to claim 2, Yan discloses identifying, in the down-going component ''^'-/i:'-::- -^. 
olVne parsimeter, the direct arrival of acoustic energy emittied by a source (Pages 322, \:-:-/;-y\ 
• - V . 334-338, w • . '/'^ 

With regard to claim 3, Van discloses that the pariameter of acoustic data is • 
: . pressure (321, Introduction to 322; 334-338; 341) (Figs. 14-17, 23).- ;^ .■ 

With regard to claim 4, Yan discloses determining the dowh^oing cpnipbhenf of; , " 
thepressure from the pressure acquired at the receiver and from either the vertical 
■ : comppnen of the particle motion accjuired at the receiver or the vertical component of-^:}[rt::'/''^::-j.-; 
the pressure gradient acquired at the receiver (321 , Introduction to .322; /334r338,: 341 ) > • f v • 
(Fig, 23). Yian discloses using pressure and vertical component of particle mo.tipn^^;^^^^^^^^^^ 
(velocity) to separate the wavefield into up-going and down-doing wayies. ; , 

With regard to claim 5, Yan discloses that the parameter of acoustic data is the 
' vertical component of particle motion acquired at the receiver (32 1 , Intrpductiph. to 322; : : t 
.327-329; 341) (Figs. 14-17; 23). Yan discloses using pressure and vertical component. ./ .;. 
, oif particle nriotion (velocity) to separate the wavefield into up-gPing and down-dbirig V 
.... waves. .• ', . ■ ' 
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With regard to claim 6, Van discloses determining the down-going cbmpon^nt of ;: ; : 
: -the vertical coniponent of pairticle motion from the pressure acquired at the receiver and f 
. from either the vertical component of the particle motion acquired at the redeiver or the ^. r^ 
. vertical component of the pressure gradient acquired atthe receiver (321, Introduction -y \\ y 
; : ; J ; to 322; 327-329; 341) (Figs. 14^17, 23). Yan discloses using pressure and vertical" ^" /^ 

component of particle motion (velocity) to separate the wavefield, into up-going and^^^^^^^^^^^^ :;^^y ■ 
: down-doing waves, - . . . . / 

. . With regard to claim 8, Yan discloses that the vertical component of pairticle; i ; ' . .' 
motion is thie vertical component of particle velocity (321, Introduction to 322; 327-329; 
'■ -341:); ■' •■ •'■ ■ 

With regard to claim 9, Yan discloses that the step of determining the'down-^oihg^ : . .> ./ 
, component of the pressure comprises determining P° as defined by the applieant {322, ;y 
equations 1,2). . • ■ .■ • ^ 

With regard to claim 10, Yan discloses processing at least the down-going ^^■ ':-'- -:/:^^^^ 
component of the parameter of the acoustic data thereby to derive a further pai-amieter v 
of the acoustic data, and identifying in the further parameter, the dire.ct arriv^ at the^;.^^^ / ^ ■ 
; . :■ : receiver of acoustic energy emitted at a source (321, Introduction to 322; 327-329; 341); ^ . 

' (Figs. 14-17, 23). Yan discloses identifying the direct arrival wavefield in the down- y ; v , 
going wavefield (341). 

With rejgard to claim 11, Yan discloses that the further pararneter is^ . { 

:■ arrival wavefield (321, Introduction to 322; 327-329; 341) (Figs. 14-1 7, . 23). :^; > : 
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. With regard to daim 15, Yan discloses a method of seisrnic sun/eying (abstract): 
Yah discloses actuating a source of acoustic energy to emit acoustic energy; acquiririg 
apoustic data at a receiver (Figs. 14-17, 23-24), and processing the aboustic data ; \ 
according to a method defined in claim 1 (321, Introduction to 322; 327-329; 341) I 

: With regard to Claim 16, Yan discloses an apparatus for processing apoustic data 
acquired at a receiver (abstract). Yan discloses means for processing the acoustiG data 
to obtain at least a dovyn-gdirig component of. a parameter of the acoustic data (Page 
(Rages 322, 334-338, 341) (Figs. 14-17, 23). Yan discloses a means for identifying the ^ 
direct arrival at the receiver of acoustic energy emitted by a source, using at leiast the : 
down-gping component of the. parameter (Pageis 322, 334-338, .341) (Figs. 14-17, 23), 
Yan discloses that the down-going Wavefield contaiins the direct arrival, and shbWs its I 
detection with the down-going components in Fig. 23. Yan shows identifyirig the direct 
arl-iyal (from breaks) after processing the acoustic data to obtain ihfornrjatiori iabbutW^^^^: ., 
parameter of the acoustic log (pressure related to time acquired by receivei^s) in Fijgs.v v 

vi4-17. Yan does not specifically disclose the components of the apparatus or that it is a 
CpnFiputing apparatus that is used in the data analysis. Corrigan teaches that data, 
analysis of marine seismic data including pressure data and particle motion data is done 
using a computer system which, collects data from all sensprs and analyzes the data .. 
according to a method of data analysis (abstract; Columns 5-6) (Fig, 4J. It. would have. . 
been obvious to modify Yan to include using a computer system as the cPmputing 

. appairatus tp implement the data collection and arialysis.of the;nriethod described. as . 
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taught by Corrigan in order to have a device to process all of the data.and stoi^e the 



results for turther analysis or retrieval. 

. With^ to ciaim 17, .Yan discloses that the means for identifyihg.t^^^ • ■ 
arriya) are adapted to identify the direct arrival in the down-going component of the . 
■ parameter (Pages 322, 334-33.8. 341) (Figs. 14-17, 23); 1; 

With regard to claim 18, Yan discloses means for processing at least the dovi/n-v . 
going conrippneht, of the paranieter of the acoustic data.therjBby to derive a furthet'^^ ; . 
parameter of the acoustic data, and wherein th^ means for identifying the direct iarrival 
are adapted to identify the direct arriyal in the further parameter (321 , Introduction to- : 
322; 327-329; 341) (Figs. 14-17, 23). Van discloses identifying the direct arriyal : ; 
wayefield in the down-going wavefield (341). 

With regard to claim 20, Yan does not disclose a programmable data prbcibssor. ; 
From the references and the figures , of the data obtained in the references, it is .obvious 
that a computer was used. Yan does hot specifically disclose a computer with a- . 
programmabte data, processor.. Corrigan discloses a computer system including a , ; : i 
programniabie data processor for taking seishiic data measurements and processing ■ 
the data using ocean bottom hydrophones and geophones (Fig. 4) ^abstract; Columns- 
5-6). It would have been obvious to modify Yan (CREWES 2000 or 2001) to include a: 
computer with a programmable processor to process the data obtained by the I: 
hydrophones and geophones as taught by Corriigan in order to havg a device to quickiy 
and efficiently process the data and control the system. 
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With regard to claim 21, Yan does not disclose a storage medium bbritaihirig a \ 
program for the data processor of claim 20 ; Corrigari discloses a computer system 
including a programmaljle data processor and a storage medium containing a program^ 
(hai^d disk, floppy disk, magnetic tape) for taking seismic data itieasur^nients and 
processing the data using ocean bottom hydrophones and geophones (Fig; 4) (ab$tiracf; 
Columns 5-6). It would have been obvious to modify Yan (GREWES 2000 or 2001) to 
include a computer with a progranrimable processor and storage medium containing a •> 
program to process the data obtained by the hydrophones and geophones as taught by 
Corrigan in order to have a device to quickly and efficiently process the data and eipntrol 
the system. 

With regard to claim 22, Yan discloses a seismic surveying apparatus comprising 
a source of acoustic energy, a receiver spatially separated from the source, and an 
apparatus as defined in claim 16 (321-322; 3.27-329; 341) (Figs. 14-17, 23-24), . 

With regard to claim 23, Yan discloses, a ranging apparatus coniprising a source: 
of jacoustic energy, a receiver located jDroximate to the source (Figs: 23r^4), and an 
apparatus as defined in claim 16 (321-322; 327-329; 341) (Figs. 1.4-17, 23). . 

Claims 1 -6, 8, 1 0-11 , 1 5-1 8, and 20-23 are rejected under 35 LiiS.C. 1 03(a) as ■ 
being unpatentable over Yan (CREWES 2000) in view of Corrigan (5696734)/^^^;^^^^^^^ . ^ 

With regard to claim 1, Yan discloses a method of proceissing: acoustic data: . - 
acqulreid at a receiver (abstract). Yap discloses processing the acoustic data to obtain 
at least a down-going component of .a parameter of the. acquired acby^tic data Yan 
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discloses using at least dqwn-going cornponent of the parameter to identify the direet 
arrival at the receiver of acoustic energy emitted by a source (Page t, 4-6; Page 7," : 
Numerical Examples to Page 9) (Figs. 1-5). Van disctoses that the dowri-gding 
yvavefield contains the direct arrival, and states the time of its detection compared to the 
other down-going reverbeirations. Therefore, Yan uses the down-going compoheht .of 
the pressure and particle velocity data to identify the direct arrival. The parameter frprn; 
which the down-going component is taken is the pressure and particle velocity. Yan 
does hot specifically disclose that the process shown in the figures and described in the 
paper is done by a computer. Corrigan teaches that data analysis of marine seisrnic 
data including pressure data and particle motion data is done using, a computer system 
which collects data from all sensors and analyzes the data according to a method of 
data analysis (abstract; Columns 5-6) (Fig. 4). It would have been obvipus to modify :. 
Van to include using a computer system to implement the data collection and analysis 
bf the method described as taught by Corrigan In order to have a device l6 process: aill- . ; 
of thiB data and store the reisults for further analysis or retrieval. ^ 

• With, regard to claim 2, Yan discloses identifying, in the dowhTgping component 
of the parameter, the direct arrival of acoustic energy emitted by a s6urce (Page ii 4-6; 
Page 7; Numerical Examples to Page 9) (Figs. 1-5). Yan discloses that the down-gdiHg 
wavefield contains the direct arrival, and states the time of its detection compared to the 
other down-going reverberations. Therefore, Yan uses the down-going component of . . 
the pressure and particle yelpcity data to identify the direct arrival. . The pararneter frprri 
which the dpwri-going component is taken is the pressure and particle yelpcity. : : : • ; 



Application/Control Number: 10/501,125 , : 
Ail Unit: 3663 

. . \ With regard to claim 3, Yan discloses that the parameter of acoustic data is 
pressure (Page 1, 4-6; Page 7, Nurherical Examples to Page 9) (Figs 1-5)/ Ydn uses v 
the down-going component of the pressure and particle velocity data to identify th^ 
direct arrival. The parameter from which the down-going component is taken js the : 
pressure iand particle velocity. 

With regard to claim 4, Van discloses determining the down-going cpmpori^nt of 
the pressure from the pressure acquired at the receiver and from either the .vertical- : 
component of the particle motion acquired at the receiver or the vertteal.conlponent of " 
the pressure gradieht acquired at the receiver (Page 1 , 4-6) (Figs. 1-5). 

With regard to claim .5, Yan discloses that the parameter of acoustic data is the . 
vertical component of particle motion acquired at the receiver (Page 1 , 4-6) (Figs.! 1-5). 

With regard to claim 6, Yan discloses determining the down-going conriponent of 
thie vertical component of particle motion from the pressure acquired at the receiver and 
from either the vertical component of the particle motion acquired at the receiver or the 
vertical component of the pressure gradient acquired at the receiver (Page i , 4-6) (Figs. 
;1-5)./ 

With regard to claim 8, Yan discloses that the vertical component of particle ; 
mptibn is the vertical component of particle vielocity (Page 1 , 4-6) (Figs: 1-5). 

. With regard to cjaim 10, Yan discloses processing at least the down-going • 
component of the parameter of the acoustic data thereby to derive a further paramieter 
of the acoustic data, and Identifying in the further parametier, the direct arrivar at the , 
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receiver of acoustic energy emitted at a.source (Page 1, 4-6) (Figs. I.-S). Yan discloses :'r-'S'^. -:'\: 
fiiiding the down-going wavefield, which contains the direct arrival wavefield. 

With regard to claim .11 , Yan discloses tha^^ r..^ . > 

With regard to claim 15, Yan discloses a method of seismic surveying. Yan^^^^-^^^^^^^:^^^ ■ ■ 
: ^ discloses actuating a source of acoustic energy to emit acoustic ener^yv acquiring : :r- 

.. acoustic data at a receiver, and processing the acoustic data according to a hiethod; ^ ' ^ ■ 
yv/cjefined in claim 1. • , .'. . ■;^.:'K^V-•'v-.■ 

. With regard to claim 16... Yan discloses an apparatus for processing acoustic data : •. 
; acquired, at a receiver. Yan discloses means for processing the acoustic data to oWain ..^ 
, : ■ at Jeast a dpwh-going component of a parameter of the. acoustic data/ Yan discldses a^ ' : ; ; . 
. nrieans for identifying the direct arrival at the receiver of acoustic. energy e^ 
source, using at least the down-going component of the parameter <Pa^e 1, 4^^ Page" 
. ; 7, Numerical Examples to Page 9) (Figs. 1-5). Yan discloses that the down-going . ; ^ 
; . vyayefi^jd contains the direct arrival, and states the time of its detection compared to Jh^^^ 
- Other downrgoing reverberations. Therefore, Yan uses the down-going componenrpf -v^^^^^ .; 
the pressure and particle velocity data to identify the direct arrival, the parameter frprn : , , ' 
which the.cjpwn-gping cpnippnent is taken is the pressure and particle velocity. Yan ' : 
..J: dpes npt specifically disclose the components of the appjaratus pr that it is.a cpniputin.g , 3 
.apparatus that is used in tlie data analysis. Comgan teaches that data ahalysisof 
marine seismic data including pressure data and particle motion .data is done using a , ; ; ; . . •, 
. corriputer system which collects data from all sensors and analyzes the data adcordihg • : 



I 
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to a methpd of data analysis (abstract; Columns 5-6) (Fig. 4). It would have been: . ' ■ 
V dbvjpus to modify Yan to include using a computer system as the computing app»at"aius 
to implement the data collection and analysis of the method described as taught by 
Corrigan in order to have a device to process all of the data and store the results for 
further arialysis or retrieval. ^ ■ ' ' -r ■'■<''': ■'/:: 

: With regard to claim 17, Yan (discloses that the means for identifying the direct; 
arrival are adapted to identify the direct arrival in the.down-going cpmponerit.of they : 
parameter (Page 1, 4-6; Page 7, Numerical Examples to Page 9) (Figs, 1-5). 

With regard to claim 18, Yah discloses means for prbcessihg at least the dowh- 
;going component of the parameter of the acoustic data thereby to derive a further ' . • 
parameter of the acoustic data, and wherein the means for identifying the dij^ect^rrival 
are adapted to identify the direct arrival in the further parameter (Page 1; 4-6) (Figs, i- 
i5). Yah.discloses finding the down-jgoing wavefield, which contains the direct arrival ' I 
Wavefield. 

. With regard to claim 20, Yan does not disclose a programriiable diata prpcessbrv " 
From the references and the figures of the data obtained in the references, it is pbvloUs 
that a computer was used. Yan does not specifically disclose a computer with a^^ ; . 
programmable data processor. Corrigan discloses a computer system including a \ 
programmable data processor for taking seismic data measurements and prbcessing 
the data using ocean bottom hydrophones and geophones (Fig. 4) (abstract; jGolumhs .. 
; 5-6); It would have been obvious to modify Yan (CREWES 2000 Or 2001) to Include a: 
computer with a programmable processor to process the data obtained by the 



Application/Control Number: 10/501, .125 . .; ^ .'.^'/V^'HA^ 

Art:ynit: 3663 ■ • • ' ■■ • 

hydrophQnes and geophones as taught by Corrigan in;order to have.a deviei^'ta^^^ 
and efficiently process the data and control the system. v 

With regard to claim 21,. Yan ^oes not disclose a storage medium containing a 
program foi" the data processor of claim 20. Corrigan discloses a cornputer system; 
. including a programmable data processor and a storage, mediurn^^dontainiiig .a pro 
(hard disk, floppy disk, magnetic tape) for taking seismic data measurert)0nt.s and 
processing the data using ocean bottom hydrophones and geophon6s^Fig...4) (abstraS; .. 
Columns 5-6). It would have been obvious to modify Yan (CREWES 2000 or 2001) to- 
include a connputer with ai programmable processor and stpriage niedium boritainlng a-^-^^^ 
program to process the data obtained by the hydrophones and geophones as taught by 
Corrigan in order to have a device to quickly and effidently process the data and Controi 
the system. . ; 

■. . W^^ regard to claiim 22,. Yan discloses a seismic surveying apparatus pbriiprisi^^^ 
a source of acoustic energy, a receiyer spatially separated from the source, and ah ; 
apparatus;as defined in claini 16 (Page 1, 4-6; Page 7, Numerical ExalTiples to Page-Q) 

><Figs. 1 -5). . ^ . y /■■■\yyr-X\u^ 

With regard to claim 23, Yan discloses a ranging apparatus com|irisiiig ai source 
of acoustic energy, a receiver located proximate to the source, and an apparatus as; 
destined in claim 16 (Page 1, 4-6; Page 7, Numerical Examples to Page 9) (Figs. 1-5)- v 

Claim 7 is rejected under 35 U.S.C. 1 03(a) as being unpatentable d.ver Yah ^ ;/ 
(CREWES 2001) in view of Corrigan as applied to claims 1^4 above.; 



AppliGation/Control Number: 10/501, '125 :'' .-s. . / , Pa^^ 

Artynit;3663 * ' . v V ^ 

With regard to claim 7, Yan discloses that the vertical component of particle 
motion is the vertical component of particle velocity, not particle acceleratiphi It ii ' 
known that velocity is the time derivative of acceleration, and that bgth are measures; of 
the particle motion. It would have been obvious to modify Yan to include u^ing particle 
acceleration sensors (accelerometers) instead of particle velocity sensors asioth are^ ^ 
known and used in the art. 

Claim 7 is rejected, under 35 U.S.C. 103(a) as being unpatentable over Yan 
(CREWES 2000) in view of Corrigan as applied to claims 1-4 above. . 

With regard to claim 7. Yan discloses thait the vertical component of particle 
mbtlpn is the vertical component of particle velocity, not particle acceleration. It is 
known that velocity is the time derivative of acceleration, and that both are measures of ; 
the particle nriotion. It would have been obvious to modify Yan to include using particle^ 
acceleration sensors (accelerometers) instead of particle velocity sensors as both are 
known and used in the art. 

Claims 12-14 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yan (CREWES2001.or CREWES 2000) in vjew of Corrigan as applied to clalrhs 1 
and 16 above, and further in view of Monk. ' . 

With regard to claim 12, neither Yan reference dijscloses determining the path . : 
length of jacoustic energy from the source, to the receiver from the direct arrival of 
. acoustic energy at the receiver. Monk teaches a method of analyzing sejsmic datii ; - 
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involving separating up-going and down-going wavefields (Golunins 1-2), . 
; . teaches that the travel times of the detected waves from the source to.the feceivers .can'^^^^ . 
y: be used to determine distances (Column 1, Lines 50-65). It. would have been obvious to: 
; - vmo Yan (CREWES 2000 or 2001;) to include using the travel times of the direct 
.ari"ival waves to determine distances' (path length of the wave) to the receivers in order 
to be able to determine the geometry of the subsurface structures from the pathlen^ths '': 
' of the waves and the locations of the receivers fronii the source (pathlength of direct: / 
; wave to travel from source to receiver).. ; . ■ ■ X^^ 

With regard to claim 13, neither Van reference discloses that the sourpe is • V . 
. spatially separated from the receiver, and that the path length of seismic energy frbhi ; 
the source to the receiver isfndicatlve of the separation between the source and the : 
receiver. Monk teaches that the travel times of the detected waves from the source tO : 
the receivers can be used to detemnine distances (Column 1, Lines 50-65). \lt:wpuld ■ ■■/^■i^' ;. • 
. have been obvious to modify Yan (CREWES 200o or 2001 ) to include using the travel ; 
. : ' -^ time^ of the direct arrival waves to detennine distances (path length of the wave);t6 the; ^^'^.-^ : . . • 
receiviers in order to be able to deterhriine the geometry of the subsurface; structures ■''■■'[^y::- 
from the path lengths of the waves and the locations of the i-eceiversfi'onni the source 
. (pathlength of direct wave to travel from source to receiver). 

With regard to claim 14, neither Yan reference discloses that the source is ; 
. ' proxiniate to the receiver, and that the path Jength of seismic energy froni the source to . V- • 
th^ receiver is indicative of the range from the source and receiver to a i-efledtor bf 
acoustic energy. Monk teaches that the travel times of the detected waves'frbm the: y^ . . 
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source to the receivers pah be used to determine distances to reffectors in the: .. 
subsurface (Column 1, Lineis 50-65); It would have been obvious to modify: Yan ' 
(CREWES 2p0o or 2001) to include using the travel times of the direct arl-iyal vvaves to^ 
disternriinfe distances (path length of the wave) tp the receivers in order to be able to: ' • 
determine the geometry of the subsurface structures from the pathlengths oif the-wayes 
and the locations of the receivers from the source (pathlength of direct vyave to trayel^^^. : 
from source to receiver). 

With regard to claim 19, neither Yan reference discloses means for determining, 
the path length of acoustic energy frpm the source to the receiver from the direct arrival 
of acoustic energy at the receiver. Monk teaches that the travel times of the: detected 
waves from the source to the receivers can be used to determine distances (Coilimn 1 , 
Lines 50-65). It woujd have been obvious to modify Yan (CREWES 2006 or 2001); to ' 
include using the travel times of the direct arrival waves to determine distances -(path \ 
length of the wave) to the receivers in order to be able to determine the geometry of. the; 
Subsurface structures from the pathlengths of the waves and the locations of the 
receivers from the source (pathiength of direct wave to travel from source to feceiv^ 

Conclusion 

The cited prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. ''\ '■ 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to. expire THREE .' 
MONTHS from the mailing date of this action. In the eyent a first reply is filed within . 
TWO MONTHS of the mailing date of thisfihal action and the advisory. action is not = ■ ' 
mailed until after the end of the THREE-MONTH shortened statutory period,. then the .; . 
shortened statutdry period will expire on the date the advisory action. is mailed, and any. 
extension .fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however. Will the statutory period for jeply expire later 
. than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications froni the 
examiner should be directed to Scott A. Hughes whose telephone number is 571-272- 
.6983, the examiner can normally be reached on M-F 9:00am to 5:30pm, ■ 

If attempts to reach the examiner by telephone are unisuccessful, the examiner's : 
supervisor. Jack Keith can be reached on (571) 272-6878. The fax phone number for; 
the organizafion where this applicafion or proceeding is assigned is'Wi -273-8300. 

Information regarding the status of an application may be obtained frohl the 
Patent Applicafion Information Retrieval (PAIR) systern. Status information for. ; 
/published applications may be obtained from eithier Private PAIR or Public PAIR. 
Status information for unpublished applications is available through.Private PAIR only 
For more information about the PAIR system, see http://pair-direct.uspto:gpv. Should 
you have questions on access to the Private PAIR system, contact the Electronic^ ''0^ 
Business Center (EBC) at 866-217-9197 (tbll-free): 



